



Recent radiocarbon dating and skeletal analysis of two log coffin burials from Yorkshire: Willie Howe and Towthorpe 139

By Andy M Jones, Richard Brunning, Katie Keefe and Malin Holst

This paper presents the results of the re-analysis and dating of skeletal material from two Early Bronze Age barrows in the east of Yorkshire, which contained log coffin burials. Towthorpe 139, which was investigated in the nineteenth century by the antiquarian JR Mortimer and Willie Howe, Cowlam that was excavated by TCM Brewster in the 1960s. 
Analysis of the human remains from Towthorpe revealed that the inhumed body was that of an adult male and the cremated remains, which were found in the mound above the log coffin burial were of a young person. Those from Willie Howe were of an adult male who had suffered a blow to the head. Not enough of the Towthorpe burials survived to obtain radiocarbon dates; however, two determinations were obtained on the skeleton from Willie Howe. These dates have revealed that the human remains date to the period circa 2200-2000 cal BC.
INTRODUCTION
The analysis of the Willie Howe and Towthorpe burials was carried out as part of a wider project to improve the understanding of log coffin burials in Britain, with financial support from a British Academy/Leverhume small research grant. The aims of the project were to undertake osteological analysis of the human remains and to obtain radiocarbon dates from the surviving bone. In the final event, there was insufficient skeletal material surviving from Towthorpe 139 and sampling was limited to Willie Howe.
Towthorpe 139 had been investigated as part of a campaign of barrow digging by the Antiquarian excavator J. R. Mortimer and is included in his corpus of excavated barrows (Mortimer 1905). Willie Howe was excavated in 1967 by T. C. M. Brewster, and is one of a large number of rescue excavations carried out by him during that decade (Butcher and Garwood 1994, 77). Many of these sites were subsequently published (for example, Brewster 1973; Brewster and Finney 1995) but Willie Howe has only appeared as a short note (Armstrong 1984), although a draft paper had been prepared for publication (Brewster 1985). Radiocarbon determinations had, however, been obtained from the skeleton and a surviving coffin fragment. These were old radiometric dates and considered to be too low precision to be of value (Parker Pearson et al 2013, 41) (see below).
The following paper gives a summary of the sites followed by the results from the osteological analysis and the radiocarbon dating. The archives from both sites are held in the collections of Hull and East Riding Museum. 
Background
Willie Howe
Willie Howe, Cowlam, is located in the East Riding of Yorkshire (SE 955668) (Fig. 1). It is a badly ploughed-down barrow, which was recorded by Historic England as being 1.5m high and 22m in diameter, although no mound material survived at the time of the excavation. The barrow is an isolated site, but it can be viewed as one of a large number of barrows widely scattered across the landscape (Smith 1994, 5), including notable groups, such as those at Danes Grave’s, Wharram Percy and Garton Slack.
Several of these barrows have been excavated (for example, Mortimer 1905). At around the same time that Brewster was excavating Willie Howe, Philip Rahtz was investigating three nearby barrows at Cowlam to the east (Watts and Rahtz 1984). Willie Howe shares several features in common with the sites that were excavated by Rahtz, in that the barrow was encircled by multiple ditches, the enclosed space contained a central burial pit, and there was evidence for secondary burial activity. A second barrow in the near vicinity may also have contained a log coffin. Petersen (1969) records that a possible log coffin may have been found by Greenwell beneath Cowlam LIX, but that this identification is uncertain.
Published information about the Willie Howe barrow is scant and limited to a short summary (Armstrong 1984), although a draft excavation report was produced before shortly before the excavators’ death (Brewster 1985). Four burials are recorded from the site, and disarticulated bones were also recovered in other contexts. The outer ditch of the barrow cut through a crouched inhumation burial of an adult woman accompanied by a Beaker and a copper alloy awl, and bones from a child were found in the southern part of the ditch. Within the barrow there was a central rock-cut burial pit, which had been robbed prior to the excavations. Disturbed bones were, however, found in the infill of the central grave. The skeletal assemblage was disarticulated, although it was apparent that at least three individuals were present. All of these bones were interpreted as belonging to adult males (Brewster 1985).
The log coffin was off-centre and has been taken to be a later insertion into the site, although there is no definitive proof of this. Little survived of the coffin, although its shape had imprinted into the fill of the grave and this had preserved its shape. Enough survived of the wood, however, for it to be identified as oak (Parker Pearson et al 2013, appendix 4.1). The skeleton lay on its right side within the coffin and had been identified as an adult male, who was ‘robust and tall’. Osteological analysis undertaken for this project (see below) revealed that the skeleton was an adult male, aged between 36-45 years who had sustained a blunt force injury to the left side of his head. The burial had a few associated artefacts, which comprised three flints; a laurel–leaf blade, an irregular blade and a flake with retouch. 
Towthorpe 13
Towthorpe 139 is located in North Yorkshire (SE626586) and is one of a large group of barrows, many of which were excavated by Mortimer during the later nineteenth century. The barrow, which was excavated in 1870, was found to contain two interments (Mortimer 1905, 3-6). The primary burial was located in a rock cut grave in the centre of the barrow beneath a small mound (Fig. 2). This burial was an inhumation interred within a log coffin. The skeleton which was identified as an adult male, although the sex could not be confirmed by the recent analysis, was extended and had been placed on its back. A number of artefacts accompanied the burial, which included a copper alloy dagger of Armorico-British type, a stone mace-head and a plano-convex flint knife. 
The second burial was a cremation of a child, confirmed by the analysis undertaken for this project (see below). The cremation was found within the mound and it was suggested that it was coeval with its construction. A few fragments of wood were recovered, which may suggest that the cremation had been inside a wooden container, although this is not certain. The only associated find with the cremation was a flint (ibid, 4).
OSTEOLOGICAL ANALYSIS
Katie Keefe and Malin Holst
The skeletal material from Willie Howe and Towthorpe 139 was analysed in detail, assessing the preservation and completeness, as well as determining the age, sex and stature of the individual (Keefe and Holst 2015). 
The cremated bone was analysed according to the guidelines specified by McKinley (2004). The bone was passed through a nest of sieves with mesh sizes of 10mm, 5mm and 2mm. The maximum fragment size was measured, bone colour was noted, and any identifiable fragments were recorded. An attempt was made to determine age and sex, and any pathological lesions present were described.
Preservation
The skeleton from Willie Howe was well-preserved. Moderate superficial erosion was observed and the skull was fragmented. Despite the good condition of the skeletal elements, numerous bones were missing, including the right tibia and left femur and both humeri, which meant that the skeleton was only 50 per cent complete. 
The inhumed remains from Towthorpe 139 were poorly-preserved; the bone was flaky and very friable and the skeleton was only 5 per cent complete.
Bone from the Towthorpe 139 cremation was moderately well-preserved, with a powdery texture, displaying some erosion of the surface; however, many of the fragments retained sharp edges. Some warping and bone cracking, which occurs commonly during the cremation process, was evident. All of the cremated bone derived from the 10mm sieve; however, only 13g of bone was recovered.
Bone can fragment during the cremation process, for example as a result of movement when the pyre collapsed, during tending of the pyre, if it was moved while still hot, or as the bone was collected (McKinley 1994). However, work by McKinley (ibid) has demonstrated that the fragment size of cremated bone is frequently the result of post-cremation processes. This is because skeletal elements retrieved from modern crematoria tend to be comparatively large before being ground down. 
It is unclear whether post-depositional, rather than post-burning disturbance of the bone caused the fragmentation and erosion. It is possible that the fragment size is the result of a combination of factors including the cremation and collection process, post depositional factors such as soil conditions, as well as the excavation and post-excavation processing of the cremated remains.
The white colour of the cremated bone indicated it had achieved full oxidation, suggesting it had been burnt at temperatures of circa 600ºC or more with a plentiful supply of oxygen (McKinley 2004) for over seven to eight hours to achieve complete calcination of the bone (McKinley 1989).
It was possible to identify 91.7 per cent of the skeletal elements in the cremated bone assemblage (see Keefe and Holst 2015). The high percentage of identifiable bone was most likely related to the relatively large bone fragment size. The majority of identifiable bones were from lower limb long bone shaft fragments. The skull was also well represented by generic vault fragments.
Minimum number of individuals
No bone elements from Willie Howe were duplicated, suggesting one individual was present.
No skeletal elements were duplicated at Towthorpe 139. A minimum number of two individuals were identified, the remains of an inhumed adult and a cremated non-adult.
Assessment of age
Age was determined using standard ageing techniques (Scheuer and Black 2000a; 2000b; Cox 2000). The teeth of the individual from Willie Howe indicated that this individual was aged between 25 and 35 years. However, the auricular surface suggested he was aged between 35 and 39 years of age. As the dental wear is dependent on diet and therefore less accurate than the degenerative changes observed in the pelvis, it was determined that this individual was an old middle adult aged between 36 and 45 years.
Age could not be accurately determined for either of the individuals from Towthorpe 139. The inhumed skeleton appeared to be an adult aged eighteen years old or older based on the eruption and level of wear on the permanent incisors. The cremated remains appeared to be those of a non-adult based upon the cortical thickness of the long bone fragments and the cranial vault fragments; however, age could not be determined more precisely in either individual.
Sex determination
Sex determination was carried out using standard osteological techniques (Mays and Cox 2000). The morphology of the skull together with the general strong build of the individual from Willie Howe suggested that this individual was male. The sex of the adult and the non-adult from Towthorpe 139 could not be determined
Metric analysis
According to measurement of the right femur (the only intact long bone); the individual from Willie Howe was approximately 173cm tall. This is taller than the average male stature for all periods (cf Roberts and Cox 2003), but most comparable to Bronze Age and early medieval males, being only a centimetre taller than the average for both these periods.
It was not possible to metrically assess the skeletal remains of the adult from Towthorpe 139 due to the absence of the necessary elements; however, in situ measurements taken during the excavation suggested the individual was 180cm tall. These measurements suggest the individual would have been considerably taller than average for all periods in Britain (Roberts and Cox 2003).
Non-metric traits
Non-metric traits are additional sutures, facets, bony processes, canals and foramina, which occur in a minority of skeletons and are believed to suggest hereditary affiliation between skeletons (Saunders 1989). It is now thought that while most non-metric traits have genetic origins, some can be produced by factors such as mechanical stress (Kennedy 1989) or environment (Trinkhaus 1978).
Numerous cranial non-metric traits were observed in the individual from Willie Howe including ossicle atlambda (additional bone between the sutures of the occipital and parietals at the back of the skull) and ossicle in lambdoid (small bones between the left and right sutures of the occipital and parietals at the back of the skull). Bennett (1965) suggested that the formation of ossicles in this suture may be related to stresses placed on the growing cranium during foetal life and early infancy. Parietal foramen (small hole on the top of the skull) were also observed, as was a metopic suture (retained suture in the forehead), ossicle in the coronal (small bones between the sutures of the frontal bone and the parietal, on the side and top of the head), mastoid foramen extrasutural and sutural mastoid foramen (small holes behind the ear). 
A smaller number of post-cranial non-metric traits were observed in the Willie Howe skeleton, although this may be related to the lack of surviving post-cranial elements. The individual had a third trochanter (raised area at the back of femur), at the attachments of the gluteus maximus muscle, which is thought to reflect mechanical strain to the muscle. A hypotrochanteric fossa was also observed on the right femur, and may be the result of mechanical stresses. A groove termed circumflex sulcus was noted on the right scapula, which may represent the impression of a blood vessel. 
Pathological analysis
Pathological conditions (disease) can manifest themselves on the skeleton, especially when these are chronic conditions or the result of trauma to the bone. The bone elements to which muscles attach can also provide information on muscle trauma and excessive use of muscles. Descriptions of the pathological lesions observed can be found in the full osteological report (Keefe and Holst 2015).
Cribra Orbitalia
Cribra orbitalia is a term used to describe fine pitting in the orbital roof, which develops during childhood and often recedes during adolescence or early adulthood. Until recently, iron deficiency anaemia was the accepted cause of these lesions (Stuart-Macadam 1992), but a strong case has been made (Walker et al 2009) for different types of anaemia as the causative factor. For northern Europe they have proposed that cribra orbitalia may be more likely related to conditions such as scurvy (vitamin C deficiency) or chronic infections (ibid). Cribra orbitalia is often used as an indicator of general stress (Lewis 2000; Roberts and Manchester 2005) and is often found associated with agricultural economies (Roberts and Cox 2003).
The Willie Howe male had fine porotic lesions in the lateral portions of both his orbits, suggesting that he had endured episodes of general stress during childhood.
Trauma
The Willie Howe individual had sustained a peri-mortem blunt force injury to his left parietal. The point of impact measured 33mm anterior-posteriorly by 16mm superior-inferiorly and was located at the centre of the parietal, superior to the auditory meatus (Fig. 3). The injury was sub-oval in shape with irregular margins. Five radiating stellate fracture lines extended from the impact site anteriorly, posteriorly and inferiorly. One radiating fracture extended to the lambdoid suture and ran into the suture, opening it up inferiorly. A lack of radiating fractures posterior to the injury may suggest the attacker stood to the left of the victim, inflicting the blow from above in a downward motion. Holst and Sutherland (2014) found that most peri-mortem cranial injuries at the battle of Towton (1461) were delivered to the left side of the skull, and that the location was typical of a right-handed assailant. The lack of healing around the edges of the injury suggests that this injury was peri-mortem and is likely to either have been the cause of death or contributed to death in this individual.
Dental health
All of the 28 tooth positions present in the individual from Willie Howe contained teeth.
A portion of the anterior mandible from the Towthorpe 139 individual with two tooth sockets was preserved, however, none of the teeth survived in their sockets, although five loose teeth were present. There were no teeth identified from the cremated remains. Dental wear was moderate to severe in the remains in the inhumed individual from Willie Howe and Towthorpe 139.
If plaque is not removed from the teeth effectively then it can mineralise and form concretions of calculus on the tooth crowns or roots, along the line of the gums (Hillson 1996, 255-57). Mineralisation of plaque can also be common when the diet is high in protein (Roberts and Manchester 2005, 71). Slight to moderate deposits of calculus were observed on the premolars and molars of the male from Willie Howe, generally on the buccal (cheek), and lingual (tongue) surfaces. Two of the surviving teeth from the Towthorpe 139 burial had flecks to moderate deposits of calculus on them.
Calculus deposits between and around the necks of the teeth can aggravate the gums leading to inflammation of the soft tissues (gingivitis). In turn, gingivitis can progress to involve the bone itself, leading to resorption of the bone supporting the tooth, and the loss of the periodontal ligament that helps to anchor the tooth into the socket (Roberts and Manchester 2005, 73). Slight periodontitis (receding gums) was observed in the maxilla and mandible from Willie Howe, and was probably related to the calculus deposits, which often irritate the gums. The poor condition of the mandible from Towthorpe 139 meant that it was not possible to assess the degree of periodontitis.
Dental enamel hypoplasia (DEH) is the presence of lines, grooves or pits on the surface of the tooth crown, and occurs as a result of defective formation of tooth enamel during growth (Hillson 1996). Essentially, they represent a period when the crown formation is halted, and they are caused by periods of severe stress, such as episodes of malnutrition or disease, during the first seven years of childhood. The individual from Willie Howe showed evidence for grooves in his mandibular canines and left first premolar, indicative of DEH, suggesting that he had experienced episodes of stress.
The Willie Howe skeleton also had a partially impacted left maxillary canine, which was erupting anteriorly out of the maxilla, with a mesial angle to the tip of the cusp. However, the dental health was relatively good, with no abscesses or cavities.
RADIOCARBON DATING
Prior to the current project, two radiocarbon determinations had already been obtained from Willie Howe. One from the coffin 3590+46 BP, 2195-1776 cal BC (HAR-4424) and a second on bone from the burial 3358+70 BP, 1877-1498 cal BC (HAR-4995). Neither of these dates was very precise and the one on the bone appeared to be too late for the log coffin tradition (see below). The reliability of some radiocarbon dates obtained before the mid 1990s is questionable and there are particular reliability issues with bone samples the Harwell (HAR) laboratory in the early 1980s when these samples were taken (Bayliss et al 2012, xx-xxi).
The key aim was therefore to obtain secure, reliable radiocarbon dating from the skeleton. Two suitable pieces of bone were selected by the project osteologist, in order that a replicate date could be obtained to validate the result from the first sample.
The samples were submitted for accelerator mass spectrometry dating (AMS) at the Scottish Universities Environmental Research Centre (SUERC) (Table 1).
Results
Willie Howe 	Rib bone from inhumation 	SUERC-59187 	3746 ± 32	2280-2250 (6.7%)2230-2220 (1.6%)2213-2111 (61.6%)2104-2036 (25.5%)
Willie Howe 	Rib bone from inhumation 	SUERC-59188 	3736 ± 32	2275-2256 (3%)2209-2032 (92.4%)

Table 1: Results of the radiocarbon dating
The two new dates are statistically indistinguishable from one another (Fig. 4) and the calibration for the combined dates is 2210–2040 cal BC (kindly provided by Gordon Cook of SUERC). There is an overlap with the existing date on wood from the coffin (HAR-4424), and the difference probably reflects the poor precision of earlier radiometric dating (Fig. 5). The new dates are, however, much earlier than the original date from the bone (HAR-4995), which should now be disregarded. 
DISCUSSION
Despite being small skeletal assemblages, the human remains from Willie Howe and Towthorpe revealed interesting new information, and the radiocarbon determinations from Willie Howe have provided a precise dating which falls into line with other recently dated log coffin burials from northern England. 
The Willie Howe barrow was believed by the excavator to have been used for three phases of burial (Armstrong 1984; Brewster 1985). The log coffin was said to have been the final interment, although this interpretation was based on its off-centre position, and the assumption that the central burial must have been earlier. Unfortunately the central pit had already been robbed, so its contents are unknown and its primacy is therefore only an assumption. Arguably, it is possible that the Beaker burial, which was cut by the outer barrow ditch, may represent the earliest, pre-barrow burial on the site and the log coffin burial could be the earliest barrow-associated interment. 
The Willie Howe skeleton had been interred in the log coffin. The individual was placed on his right side. The skeleton was a well-preserved adult male aged 36 to 45 years old, of above average stature. It is probable that a blunt force injury to the left side of his skull, likely to have come from a right handed attacker, had contributed to his death. The radiating fractures may possibly suggest that it had been caused by sling shot, although this is a tentative identification and a club-related injury is also a possibility.
Although all ages and both male and females have been identified (Parker Pearson et al 2013, 36), the majority of burials found within log coffins have been identified as being of adult males. The Willie Howe interment therefore fits with the majority of securely identified burials. The relatively small number of accompanying grave goods also fits with this pattern (ibid, chapter 4). Despite the fact that some log coffin burials, such as Towthorpe 139 are accompanied by ‘high status’ artefacts including copper alloy daggers, many are without grave goods or are accompanied by much more humble range of artefacts. At Melton, East Riding of Yorkshire, for example, two inhumations were believed to have been interred in log coffins (Fenton-Thomas 2011), one of which was accompanied by sherds of pottery from seven different Bronze Age ceramic vessels. 
The radiocarbon dating for Willie Howe places the burial in the Early Bronze Age period circa 2210–2040 cal BC. With the notable exception of the recently dated Late Bronze Age log coffin from Rylstone (Melton et al 2016), this date is consistent with the majority of reliably dated log coffin burials from the north of England, including those from Gristhorpe and Cartington (Parker Pearson et al 2013, 41), and the earlier radiocarbon dating from the site should now be discounted as being unreliable.
Two burials were recovered from the Towthorpe 139 barrow (Mortimer 1905, 3-6). The earliest was the inhumation burial in the log coffin, while a secondary cremation burial was found in the body of the mound. This pattern is consistent with other barrows in northern Britain, where cremations are more frequently later than inhumations (for example, Crawford 1980, 16; Smith 1994, 11-12; Fowler 2013, 153-61).
The inhumed skeleton from Towthorpe 139 had been placed beneath the barrow mound in an extended supine position, with the head to the northwest, and it is suggested that the individual was an adult male of above average stature. The skeleton was only 5 per cent complete and consisted of a mandible fragment and five teeth. The dental wear suggested that the bone and teeth belonged to an adult aged eighteen years old or older, who was of undetermined sex.
The cremated remains were from a non-adult who may have been buried in a wooden container. The 13g of bone recovered was far less than that from modern crematoria, which tends to range from 1000.5g to 2422.5g with an average of 1625.9g (McKinley 1993). Less than 1 per cent of the expected quantity of bone was present, but included skull, lower limb and other long bone fragments. It should be noted that the original amount of bone deposited in the burial might not have included the complete cremated remains of the individual. Wahl (1982, 25) found that archaeologically recovered remains of cremated adults tend to weigh less (between 250g and 2500g), as a result of the commonly practiced custom of selecting only some of the cremated bone from the pyre for inclusion in the burial. McKinley (2000, 41) has suggested that some small deposits of cremated bone may represent memorials rather than token burials. Collection of the cremated remains of the Towthorpe 139 individual appears to have been selective, although it is possible that a portion of the cremated bone was collected separately and was treated in a different manner. 
The cremation was only accompanied by a flint, which means that it cannot be securely dated. The inhumed adult male was, however, accompanied by a number of finds including a stone mace-head and by an Armorico-British type dagger. These artefacts place the inhumation within a small group of richly male log coffin burials, which include Gristhorpe (Parker Pearson et al 2013, chapter 4). The dagger is of particular significance because although it was not possible to obtain a radiocarbon determination it is of a diagnostic type (see Woodward and Hunter 2015). The Armorico-British dagger from West Overton G1, for example, has an associated determination SUERC-26203, 3550 + 35 BP, 2020-1770 cal BC (Needham et al 2010), and it is likely that the inhumation burial from Towthorpe 139 would date to the earliest part of this span.
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Figure 1: Plan of the Willie Howe barrow (Copyright, The East Riding Archaeological Research
Trust).
Figure 2: Plan and section across Towthorpe 139 (from Mortimer 1905).
Figure 3: Blunt force injury to the left parietal of the male old middle adult from Willie Howe.
Figure 4: Combined AMS dates from Willie Howe.
Figure 5: Radiocarbon dates from Willie Howe.
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